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Biographical Sketch Shmuel Friedland
Professional Preparation
Israel Institute of Technology Mathematics, B.Sc., 1967
Israel Institute of Technology Mathematics, M.Sc., 1969
Israel Institute of Technology Mathematics, D.Sc., 1971
Israel Institute of Technology Postdoc in Mathematics, 1971–1972
Weizmann Institute of Science Postdoc in Mathematics, 1972–1973
Stanford University Postdoc in Mathematics, 1973–1974
IAS, Princeton Postdoc in Mathematics, 1974–1975
Appointments
Regular
• 1985–, Professor, University of Illinois at Chicago
• 1982–1985, Professor, Hebrew University
• 1978–1982, Associate Professor, Hebrew University
• 1975–1978, Senior Lecturer, Hebrew University
Visiting
• 2007–2008, Visiting Professor in Berlin Mathematical School, Berlin, Germany
• 2003–2004, New Directions Professor, IMA, University of Minnesota
• 9/2000–12/2000, Visiting Professor, Technion, Israel
• 1/1994–6/1994, Visiting Professor, IHES, France
• 9/1991–12/1991, Visiting Professor, IMA, University of Minnesota
• 9/1989–3/1990, Visiting Professor, Northwestern University
• 9/1978–8/1980, Visiting Professor, University of Wisconsin
Prizes
• The ﬁrst Hans Schneider prize in Linear Algebra awarded by ILAS (International Linear Algebra
Society) in 1993.
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Short biography of Shmuel Friedland for his special LAA
volume
1. Short vitae
Shmuel Friedlandwas born in Uzbekistan, then part of the USSR, September 27, 1944. He emigrated
to Israel in November 1957. He got his higher education at Technion, Israel. He started in the program
in mathematics and physics, 1963–1965, and then continued in Mathematics in 1965–1967, obtaining
his B.Sc. in Mathematics, cum laude.
His studieswerecombinedwith thecompulsorymilitary service in Israel, namedtheatudaprogram,
which is similar to the American ROTC program. He participated in the six day war as an ofﬁcer. He
did his military service from 1967 to 1971 as a scientist in the Defence Ministry, and worked in Rafael
on mathematical aspects of weapons development. During his service he was allowed to continue his
mathematical graduate studies. He got his M.Sc. in 1969, and his Ph.D. in 1971. After completing his
military services he was appointed as a lecturer in Technion, in Spring 1971. In the AY 1972–1973 he
was a senior scientist in the Weizmann Institute. In 1973–1974 he was a Visiting Assistant Professor
in Stanford University, and in 1974–1975 he was a member of the Institute for Advanced Study in
Princeton. In 1975 he got a tenure track position as a Senior Lecturer in the Institute of Mathematics,
HebrewUniversity, Jerusalem, Israel. Hewas promoted to Associate Professor in 1978, and to Professor
in 1982. Since Fall 1985 he is Professor in University of Illinois at Chicago.
He was a visitor in University of Madison, Wisconsin; Northwestern University, Evanston; Insti-
tut des Hautes Études Scientiﬁques, Bur-sur-Yvette; Technion, Haifa; Berlin Mathematical School,
Berlin.
2. Short description of mathematical activity
The lectures of Menahem Schiffer, from Stanford University, on the Fredholm theory and general
relativity, in Spring 1966 at Technion, made a profound inﬂuence on Friedland’s mathematical educa-
tion and his perception of mathematics, as one big ﬁeld withmany interesting correlated subjects. His
Master thesis was on the coefﬁcient problems of univalent functions, under the supervision of Elisha
Netanyahu, which was published in [3]. Friedland pursued his interest in the coefﬁcients of analytic
functions in joint works with Dov Aharonov [7,11]. The matrix course of Binyamin Schwarz raised the
vivid interest of Shmuel to matrix theory. The visit of Zeev Nehari in Technion in 1969, and the joint
paper with him [4], inspired the topic of Friedland’s doctoral dissertation on the extremal problem of
eigenvaluesof real symmetricmatrices [8].Hecontinuedhis interest ineigenvalueproblemssince then.
Shmuel’s visit to Imperial College, London, 1971, to collaborate withWalter K. Hayman, stimulated his
interest in the eigenvalue problems in differential geometry [19,24]. Shmuel combined his knowledge
of matrices with the subject of interests of Nehari and Schwarz: nonoscillation and disconjugacy, to
produce a fundamental contribution in this ﬁeld [9,16,18].
Friedland’s assistantship toYehudaStavsky, Professor inMechanical Engineering inTechnion,which
resulted in [1,2,5], emphasized the importance of mathematics in scientiﬁc applications. His contact
with Samuel Karlin in theWeizmann Institute and Stanford University raised his interest in the subject
of totally positivity and it applications [14,25]. Shmuel contacts with Henrik Minc, during his visits in
Technion, raised his interest in the van der Waerden conjecture [28,31,35,46].
Friedland’s visit to Stanford University in AY 1973–1974 was very inﬂuential in his mathematical
development. First, he collaboratedwithMenahemSchiffer on studyof the coefﬁcients regionof univa-
lent functionsusing control theory [20,27,22]. Second, he audited a course onalgebraic topology,which
was given by Hans Samelson. Third, he met in Stanford a young Associate Professor Shing-Tung Yau,
later FieldsMedalist,who introduced Shmuel to algebraic geometry and the Jacobian conjecture. These
contacts inspired Shmuel to use various topological and algebraic geometry tools to study problems
in matrices, and other ﬁelds as well, e.g. [6,15,21]. During his visit to the Institute for Advanced Study
in Princeton he started to collaborate with Raphael Loewy [17,120,130].
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The visit of Friedland to University ofWisconsin, Madison in AY 1978-80, started his collaborations
with Carl de Boor [52], Nimrod Moiseyev [38,43], Joel Robbin [48,55], Hans Schneider [37,72,77,103,
123]. His contact with Wolfgang Wasow raised Friedland’s interests in analytic similarity of matrices
[36,39,40]. Shmuel realized that these problems are intimately related to the problem of simultaneous
similarity of matrices, which is a wild problem. In the fundamental work [53,54] Friedland gave a
solution to the simultaneously similarity problem.
After returning to HebrewUniversity 1980–1983 Shmuel collaboratedwith Noga Alon and Gil Kalai
[59,60,161]. His contact with John Hubbard, during his visit to Cornell University in 1983–1985, raised
Shmuel’s interest in dynamical systems. His joint work with Fields Medalist John Milnor [80], is his
most cited work. He wrote a few papers in this subject [88,93,98,106,108,110,111,114,117,118,119,122,
131,142,157].
In the early nineties Shmuel started a fruitful collaboration with Ludwig Elsner from University of
Bielefeld, which resulted in a number of papers with him and his student Reinhard Nabben [107,109,
113,115,124,127,129].
Since 2000most of the research of Shmuel is devoted to the following areas:matrices [128,136,143,
145,151,152,153,156,160,163,166,169]; operators [125,137]; geometry of matrix spaces [133,134,135];
graphs and combinatorics [138,149,154,155,158,161,162,164,165,167]; algebraic geometry [121,126,
132]; applications tomathematical physics [139,140,159,168];math. biology [146,147,148]; numerical
linear algebra [144]; and complexity [150].
3. Additional information
Friedland shared together with Miroslav Fiedler and Israel Gohberg the ﬁrst Hans Schneider Prize
in Linear Algebra in 1993.
Shmuel had four Ph.D. students: Pedro Freitas – 1999, Elliot Krop – 2007, Amir Niknejad – 2005,
Gaspar Porta – 1999.
He serves on the editorial boards of Electronic Journal of Linear Algebra and Linear Algebra and its
Applications, and served on the editorial board of Random and Computational Dynamics, 1992–1997.
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